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Presentation Agenda

• Purpose
• User Inputs

– Household & Employment
– Street & Transit Networks

• Model and Validation
• Products



What does the Model do?
• It estimates the amount of travel 

demand caused by various activities 
(jobs, shopping, etc.)

• It estimates the travel demand 
between these activities.

• It estimates the amount of this 
demand that will be on each 
transportation facility
– Highway
– Transit
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User Inputs

• Households and Employment for 
Trip Generation

• Transportation Facilities for 
Path Building and Assignment



• Household
• Location
• Household Income
• Household size
• Auto Ownership
• Age Household Head
• Dwelling unit type

• Employment
• Location
• Type
• Office Area

Trip Generation Inputs



• Area is 70 x 80 miles 
(6,493 square miles)

• 1995 Transportation             
Analysis Zones

Modeled Area
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Transportation Facilities

• Highway
• Local Bus
• Express Bus
• Rail





Number of Lanes



HOV



Local Bus Routes



Express Bus Routes



RPT Rail Routes
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Trip Generation

• Trip Production
• i = f (Household size i, Household 

income i, Number of workers i, 
vehicles i)

• Trip Attraction
• j = f (Retail Employment j, other 

employment j, households j)



Trip Purposes
• Work
• Shopping
• Elementary and High School
• University
• Other Home Based
• Non-Home-Based
• Truck 
• External
• Sky Harbor
• ASU
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 (4018 LOCATIONS)

Maricopa County
Highway Network

# Survey Locations



Productions andAttractions



Gravity Model Theory

• Number of trips between zones 
are:
– Directly proportional to the 

attraction of each zone.
– Inversely proportional to spatial 

separation between zones





CHOICE

Motorized Non-Motorized

Auto Transit Walk Bike

Shared-
Ride 2+

Drive-
Transit

Walk-
Transit

Drive-
Alone

Local
Bus

Express
Bus

Urban
Rail

Local
Bus

Express
Bus

Urban
Rail

HOV Non-
HOV

PNR KNR

PNR KNR

PNR KNR

Toll Non
-Toll

Mode 
Choice



Trip Assignment







Model Validation

• Highway

• Transit



2002 Highway 
Validation

• 2895 One-way Count Locations
• 36% Daily RMSE
• 1.004 Estimated/Observed VMT









%RMSE by Volume
(in thousends)
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2002 Control Delay



2004-Intersection LOS

05-08-25 14:22
MODULE:   2.13
MAG.........VL

EMME/2 PROJECT: 2004MarkAll New W ConformityRR2005/03/0604:31 PM
SCENARIO      :   6000 PM PK HR ASSIGNMENT 

WINDOW:
467047/ 775007
877477/1082830

   LINKS:   
 !vdf=15,55,10

UI2 COL-IND:

THRESHOLD:
LOWER: -*****
UPPER: 999999

SCALE:  .3125

atauabai

2004 INTERSECTION LOS



2001 PM Interchange 
Congestion



05-08-25 13:43
MODULE:   2.13
MAG.........VL

EMME/2 PROJECT: 2004MarkAll New W ConformityRR2005/03/0604:31 PM
SCENARIO      :   6000 PM PK HR ASSIGNMENT 

WINDOW:
457258/ 773641
878767/1089773

ATTRIBUTE @vc1: vcrat 

   LINKS:   
 !vdf=15,55,10

@vc2COL-IND:

SCALE:   .125

auabauauabav

2004 PM PK HR LEVEL OF SERVICE2004-PM PK HR LOS



Observed Freeway Conditions
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Estimated vs Observed 
Transit Trips by Purpose
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USER INPUTS

Household & 
Employment 
Data

Streets & 
Transit 
Routes

Trip 
Generation

Path 
Build

Trip 
Distribution

Mode 
Choice

Trip 
Assignment

Traffic 
Volumes

Transit 
Ridership

MODEL OUTPUTSMODEL OPERATIONS

MAG Travel Demand Model



Model Outputs

• Freeway Level of Service
• Intersection Level of Service
• Travel Paths
• Transit Ridership
• Total travel
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Freeway Phasing



Level of Service C



Level of Service F
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Duration of LOS E & F



Level of 
Service F



Intersection LOS
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Population and 
Average Daily VMT



Recent Projects

• Household Travel Survey
• Travel Speed Study
• Traffic Volume Study
• Freeway Bottleneck Study



Current Projects

• Arterial Traffic Volume Survey
• Freeway Level of Service Study
• Auto Occupancy Survey



• Phoenix
• Maricopa County
• Regional Public 

Transportation Authority
• Scottsdale
• Tempe
• Mesa

Agencies That Have 
the MAG Model



• ADOT
• Buckeye
• Chandler
• Fountain Hills
• Gila River Indian Community
• Gilbert
• Glendale
• Goodyear
• Mesa
• Peoria
• Phoenix
• Pima Association of Governments
• Salt River Pima-Maricopa Indian 

Community
• US HUD

Agencies Supported



Transportation Modeling 
Overview

For more information

Mark Schlappi
(602) 254-6300

Schlappi@mag.maricopa.gov



Questions?


